Effects of competition on acute phase proteins and lymphocyte subpopulations -oxidative stress markers in eventing horses / Valle, E; Zanatta, R.; Odetti, P.; Traverso, N.; Furfaro, A.; Bergero, D.; Badino, P.; Girardi, C.; Miniscalco, B.; Bergagna, S.; Tarantola, M.This is the author's final version of the contribution published as: Valle, E; Zanatta, R.; Odetti, P.; Traverso, N.; Furfaro, A.; Bergero, D.; Badino, P.; Girardi, C.; Miniscalco, B.; Bergagna, S.; Tarantola, M.. Effects of competition on acute phase proteins and lymphocyte subpopulationsoxidative stress markers in eventing horses. JOURNAL OF ANIMAL PHYSIOLOGY AND ANIMAL NUTRITION. 99 (5) pp: 856-863. Summary 26 The aim of the study was to evaluate markers of the acute phase response (APR) in eventing horses 27 by measuring acute phase proteins (APP) (haptoglobin, Hp, and serum amyloid A, SAA), lysozyme, 28 protein adducts like pentosidine-like adducts (PENT), malondyaldeyde adducts (MDA), 29 hydroxynonenal adducts (HNE) and total advanced glycation/glycoxidation end products (AGEs), 30 complete blood count and lymphocyte subpopulations (CD4+, CD8+ and CD21+) both at rest and at 31 the end of an eventing competition. Blood samples were collected from 8 Warmblood horses (medium 32 age 10 ± 3) during an official national two-day event competition at rest (R) and 10 minutes after 33 arrival of the country-cross test on the second day. Exercise caused a significant increase in red blood 34 cell number, haemoglobin, packed cell volume, neutrophils, white blood cell and lymphocyte number, 35 however these values remained within the normal range. The CD4+ and CD8+ cells significantly 36 increased, whereas the CD21+ lymphocytes decreased; a significant increase in serum SAA, 37 lysozyme and protein carbonyl derivates was also observed. Two day event causes significant 38 changes in APR markers such as lysozyme, protein carbonyl derivates (HNE, AGEs, PENT) and 39 lymphocyte subpopulations. Data support the hypothesis that two-day event may alter significantly 40 APR markers. Limitations of the study were the relatively small sample size and sampling time 41 conditioned by the official regulations of the event. Therefore further studies are needed to investigate 42 the time required for recovery to basal values in order to define the possible effects on the immune 43 function of the athlete horse. 44 . 45 46 Keywords: horse, acute phase response, lymphocyte subpopulations, protein carbonyl adducts 47 48
Introduction
to Sotirov and coworkers (2004) exercise has no negative effects on equine innate immune factors. 273 In our study a significant increase of circulating lysozyme was found at the end of competition 274 (Sotirov et al., 2004) . It has been demonstrated that increased levels of glucocorticoids and 275 catecholamines during exercise stimulate the secretion of different neutrophil granule proteins such 276 as lysozyme in blood (Morozow et al., 2003) . In swimming rats and treadmill runner athletes the 277 plasma lysozyme content is increased by 41% following intensive exercise load. In humans, several 278 studies have documented the effects of exercise on salivary lysozyme concentration (Papacosta and 279 Nassis 2011). It has been suggested that the lysozyme response to exercise depends on exercise 280 intensity with a significant increase following acute bouts of intense exercise and no changes at lower found that Hp is highly reduced immediately after the race. The decreased Hp levels may be related 293 to its binding with hemoglobin released into circulation following exercise-induced haemolysis.
294
Haptoglobin levels in our study are in line with those measured by Cywinska and coworkers 295 (Cywinska et al., 2012) and do not seem to be significantly affected by eventing exercise.
Even though horses can be considered as excellent models for studying reactive species production 297 due to their high aerobic capacity, data on exercise-induced oxidative stress in horses are 298 heterogeneous and mainly concern racehorses. In the present research an increase in the fluorescence 299 related to lipoxidation (HNE adducts) and glycoxidation adducts (total AGE and PENT) was 300 observed. Exercise-induced protein carbonylation, has previously been described both in 
